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The literature reveals no reports of a left coronary
artery arising from the right pulmonary artery in associa-
tion with aortic coarctation and multiple ventricular septal
defects. The patient we describe here died of left myocar-
dial infarction after palliative operation because this
defect was unanticipated.
Case report. The patient was admitted at the age of 12
days with a diagnosis of aortic coarctation and multiple
ventricular septal defects. She had classic signs of aortic
coarctation and predominantly left-sided heart failure,
which responded partially to prostaglandin E1 and diuret-
ics. Chest radiography revealed severe cardiomegaly and
symmetrically plethoric lungs. The electrocardiogram
showed sinus rhythm at 140 beats/min, right ventricular
hypertrophy, and no signs of myocardial ischemia. Echo-
cardiography demonstrated an aortic coarctation with
long, severe hypoplasia of the arch, a large ductus arteri-
osus, and multiple ventricular septal defects. The left
ventricle was neither hypokinetic nor hypoplastic. No
coexisting mitral regurgitation was documented. There
was also a left superior caval vein draining into the
coronary sinus and a large ostium secundum–type atrial
septal defect.
The patient underwent pulmonary artery banding, divi-
sion of the ductus arteriosus, and aortic coartectomy.
Within 2 hours of the patient’s return to the intensive care
unit, her condition deteriorated rapidly and dramatically,
with a global but predominantly left-sided intractable
heart failure, complete atrioventricular block, and cardio-
genic shock. The postoperative electrocardiogram re-
vealed signs of severe myocardial anterolateral ischemia
and necrosis and a third-degree atrioventricular block
(Fig. 1). Creatine kinase had increased to 530 U/L (nor-
mal range 15 to 100 U/L) with an MB fraction of 365 U/L
(68%), representing a significant acute myocardial ne-
crotic phenomenon.
Postoperative cross-sectional echocardiography visual-
ized a mildly dilated and severely hypokinetic left ventricle
(less than 10% of shortening fraction) with severe impair-
ment of diastolic function. The pulmonary artery banding
was adequate, and there was no residual aortic coarcta-
tion. The right coronary artery was predominant, and the
left coronary artery’s origin was not seen from the corre-
sponding aortic Valsalva sinus.
This raised suspicion of an anomalous left coronary
artery arising from the pulmonary artery, which would
provide an explanation for the myocardial infarction.
Unfortunately, the child’s deteriorating condition did not
allow performance of any further investigations. Despite
maximum hemodynamic support and intravascular car-
diac pacing with a 5F bipolar balloon pacing electrode
(USCI International, BARD, C.R. Bard Ireland Ltd.,
Galway, Ireland), she died on the third postoperative day.
Postmortem examination. The heart weighed 30 gm.
There was, as expected, an abnormal left superior caval
vein draining into the coronary sinus, a large ostium
secundum–type atrial septal defect, and one large peri-
membranous and multiple muscular ventricular septal
defects. The right ventricle was predominant, and the left
one was small but not hypoplastic. Necrotic patches,
confirmed by histologic analysis, were evident in the left
anterolateral wall. The endocardium did not exhibit fibro-
elastosis. The aortic coarctation was well repaired, and the
pulmonary banding was found to be in place.
A tortuous, dilated right predominant coronary artery
originated from the right aortic Valsalva sinus. The left
coronary artery arose from the posterior right pulmonary
artery wall immediately after the pulmonary bifurcation
and followed a tortuous course over the anterior interven-
tricular groove (Fig. 2).
Discussion. Within the wide variety of left coronary
anomalous origin, left coronary artery arising from the
right pulmonary artery is extremely uncommon. The chief
reason for this report, however, is the association of this
origin with lesions producing high pulmonary flow, with
consequent lack of clinical data suggesting such a diagno-
sis. Many factors led to misdiagnosis. First, this finding is
not classically anticipated in cases of ventricular septal
defects and aortic coarctation. Second, the left-to-right
shunt provided normal perfusion to the aberrant coronary
artery before the operation. Until palliation, this child’s
left coronary blood flow was normal, and so were the left
ventricular myocardial perfusion and oxygenation, be-
cause the pulmonary and aortic pressures and saturations
were similar. The fall in pulmonary pressure to a low level
after the pulmonary artery banding was therefore accom-
panied by a decline in the left coronary flow, with drops in
coronary perfusion pressure and oxygen saturation lead-
ing to left ventricular ischemia and myocardial infarction.
A similar physiopathologic condition related to closure of
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patent ductus arteriosus has been described in the litera-
ture.1-4 Third, cross-sectional echocardiography may not
be reliable for accurate diagnosis of such a malformation.5
The main point of this report, other than describing a
unique anatomic association, is to highlight the fact that
an anomalous left coronary artery arising from the pul-
monary artery still remains a difficult diagnostic challenge.
This is especially true if it is associated with a left-to-right
shunt producing pulmonary overload and hypertension,
maintaining an almost normal coronary blood flow.
Fig. 1. Postoperative electrocardiogram shows a third-degree atrioventricular block and evidence of
myocardial ischemia and necrosis.
Fig. 2. Postmortem examination reveals the presence of a left coronary artery (arrow) arising from the
posterior wall of the right pulmonary artery.
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MINIMALLY INVASIVE MITRAL VALVE SURGERY
Robert K. W. Tam, FRACS, Chris Ho, MBBS, and Aubrey A. Almeida, MBBS, Brisbane, Australia
Navia and Cosgrove1 have described a minimally inva-
sive approach to mitral valve surgery. This has the disad-
vantages of sacrificing the internal thoracic artery, resect-
ing two costal cartilages leaving a flail segment, and
requiring femoral artery cannulation to establish cardio-
pulmonary bypass. Others approach the aortic and mitral
valves via upper partial sternotomy with either a partial or
complete horizontal transection of the sternum. This
causes more disruption to the sternum and risks injuring
the internal thoracic artery. The sternum is potentially
unstable despite wiring. Konertz and colleagues2 have
described a paramedian sternotomy.
Using an upper hemisternotomy and a modified
Guiraudon vertical transatrial septal approach,3 we de-
scribe an approach to mitral valve surgery in which
standard equipment is used.
Technique. External defibrillator pads are placed on
the left side of the chest wall and posteriorly. An incision
is made below the sternal notch to the fourth intercostal
space. The upper part of the sternum is divided to the
fourth intercostal space. The sternum is not transected. A
small sternal retractor is used. Traction on pericardial
sutures exposes the ascending aorta and right atrium.
Partial cardiopulmonary bypass is established after aor-
tic and superior vena cava cannulation. The right atrium
collapses and the inferior vena cava is cannulated postero-
laterally in the right atrium. The ascending aorta is
encircled with a tape and crossclamped. Antegrade car-
dioplegia is administered. The superior and inferior venae
cavae are snared (Fig. 1). An incision is made starting
from the medial aspect of the right atrial appendage and
extending cephalad onto the dome of the left atrium. A
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Fig. 1. Operative approach with cannulas in situ. The
aorta (A) and right atrial appendage (R) are seen, with
cannulas in the aorta and the superior and inferior venae
cavae.
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